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1 .This document has been transited by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] The semiconductor device package equipped with the patchboard (10) which was joined to said ceramic 
substrate (1), and which mainly consists of synthetic resin while having the inner layer circuit (11) electrically 
connected to the semiconductor device (6) mounted on a ceramic substrate (1) and its ceramic substrate (1), and the 
cap (9) for closing the semiconductor device (6) and said semiconductor device (6). 

[Claim 2] The inner layer circuit (11) and semiconductor device (6) of said patchboard (10) are a semiconductor 
device package according to claim 1 characterized by being electrically joined through the Bahia hall (3) and solder 
bump (B) of said ceramic substrate (1). 

[Claim 3] Said solder bump's (B)'s height (hi and h2) is a semiconductor device package according to claim 2 which 
sets to 0.3mm - 0.6mm before junction, and is characterized by being set to 0.2mm - 0.7mm after junction. 
[Claim 4] Said solder bump (B) is a semiconductor device package according to claim 1 or 2 characterized by forming 
the melting point using the solder which is 1 80 degrees C - 450 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the semiconductor device package used for a large-sized computer, its peripheral device, 

etc. 

[0002] 

[Description of the Prior Art] 

Conventionally, with this kind of semiconductor device package, semiconductor devices, such as IC chip, are 
mounted on the patchboard which has a inner layer circuit, and the inner layer circuit is electrically connected to that 
semiconductor device. Moreover, while the closure of the mounted semiconductor device is carried out with a metal 
cap, in the cap, inert gas, such as nitrogen, is filled for protection of a semiconductor device. And as an ingredient 
which manufactures a patchboard, synthetic resin, the ceramics, etc. are used independently conventionally, 
respectively. 
[0003] 

[Problem(s) to be Solved by the Device] 

However, with the semiconductor device package made from the ceramics with sufficient adhesion with a metal cap, 
although it is satisfactory to the closure nature of a cap, since a tungsten paste is used for formation of a inner layer 
circuit, it becomes difficult to manufacture the small patchboard of sheet resistance. Consequently, the rapidity 
required of a large-sized computer etc. is not securable. 
[0004] 

With the semiconductor device package of the product made of synthetic resin on the other hand, to formation of a 
inner layer circuit, since the small copper of specific resistance is usable, sheet resistance is lower than the 
semiconductor device package made from the ceramics. Moreover, it has the advantage that a manufacturing cost 
becomes cheap from the case where a ceramic ingredient is used. However, when synthetic resin is used, it is difficult 
for the closure nature of a cap to worsen and to prevent penetration of the oxygen from the outside, moisture, etc. 
certainly. Therefore, the dependability of a semiconductor device is unmaintainable over a long period of time. 
[0005] 

By accomplishing this design in view of the above-mentioned situation, the purpose is in offering the semiconductor 
device package excellent in both rapidity and dependability by aiming at the closure nature improvement of a cap in 
order to close the reduction in resistance and semiconductor device of a inner layer circuit. 
[0006] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, while having a ceramic substrate, the semiconductor device 

mounted on the ceramic substrate, the cap for closing the semiconductor device, and the inner layer circuit electrically 

connected to said semiconductor device, about this design, it has the patchboard which was joined to said ceramic 

substrate and which mainly consists of synthetic resin. 

[0007] 

[Function] 

According to this configuration, since sheet resistance of a inner layer circuit can be made small since a inner layer 
circuit is formed in the patchboard made of synthetic resin, and the closure of a semiconductor device is performed by 
junction to a cap and a ceramic substrate, closure nature is also good. Therefore, it can consider as the semiconductor 
device package excellent in both the rapidity required of a large-sized computer, and dependability. Moreover, 
configuration ****** of this design used only for mounting of a semiconductor device and adhesion wearing of a cap 
of a ceramic substrate and the jump of cost can also be prevented. 
[0008] 

The inner layer circuit and semiconductor device of said patchboard are electrically joined through the Bahia hall and 
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solder bump of said ceramic substrate, ^^pad for solder bump junction is formed j^^ch of the Bahia hall and a 

solder bump, and both are joined to it tMBfgh the pad. 

[0009] 

Moreover, as for said solder bump's height, it is desirable for it to be referred to as 0.3mm - 0.6mm before junction, 
and to be set to 0.2mm - 0.7mm after junction. The height of the solder bump before junction is not suitable in order 
[ said ] to cause the excess of the amount of solder, or lack as it is out of range. Moreover, it is [ a possibility that 
junction may become it imperfect that the height of the solder bump after junction is less than 0.2mm ] and is not 
desirable. On the other hand, if said height exceeds 0.7mm, fear of breakage will arise. 
[0010] 

Furthermore, as for said solder bump, it is desirable to form the melting point using the solder which is 1 80 degrees C 
- 450 degrees C, for example, a golden-tin alloy and a lead-tin alloy can be used. The reason has strong possibility that 
a bump will be destroyed by heat in the mounting phase of a semi-conductor if the melting point uses less than 180- 
degree C solder, and if the solder with which the melting point exceeds 450 degrees C is used, it will have a bad 
influence on the physical properties of the patchboard which becomes heat from weak synthetic resin. 
[0011] 

In addition, it is desirable that the coefficient of thermal expansion of a patchboard and the coefficient of thermal 
expansion of a substrate are comparable, and the fall on the strength like the joint resulting from change of 
environmental temperature etc. can prevent beforehand by making it such combination. 
[0012] 

[Working Example(s) and Comparative Example(s)] 

This design is explained at a detail based on a drawing about the example and the example of a comparison which 

were materialized to the IC package below. 

[0013] 

As shown in drawing 1 , in the IC package of this example 1, the substrate 1 made from an alumimium nitride sintered 
compact is used as a ceramic substrate for mounting IC chip. This substrate 1 is manufactured from sheet forming or 
the green sheet by which press forming was carried out, and two or more through tubes 2 are formed in said green 
sheet of N/C processing etc. And baking is given after each through tube 2 is filled up with a tungsten paste. 
[0014] 

Each Bahia hall 3 is formed in the substrate 1. The pad 4 for wrap solder bump junction is joined to the inferior 
surface of tongue of a substrate 1 in the lower limit of the Bahia hall 3. The pad 5 for wrap wirebonding is joined to 
the top face of a substrate 1 in the upper limit of the Bahia hall 3. Therefore, the up-and-down pads 4 and 5 are 
electrically connected by the Bahia hall 3. The outer diameters and thickness of the pad 4 for solder bump junction are 
400 micrometers and 20 micrometers, respectively, and the tungsten is used for the ingredient. The outer diameters 
and thickness of the pad 5 for wirebonding are 250 micrometers and 20 micrometers, respectively, and the tungsten is 
used for the ingredient. Moreover, before and after baking of a green sheet, each pads 4 and 5 cannot be concerned but 
can be formed. 
[0015] 

The IC chip 6 as a semiconductor device is mounted in the center of a top face of a substrate 1, and the pad 8 for 
wirebonding of IC chip 6 top face and the pad 5 by the side of a substrate 1 are electrically connected by two or more 
wires 7. 
[0016] 

As shown in drawing 1 , the IC chip 6 is arranged in hold section 9a on the substrate 1 with the metal cap 9 with 
which said IC chip 6 has flange 9b and hold section 9a. The closure is carried out. As a metal for manufacture of said 
cap 9, the good thing of closure nature is used, for example like covar (iron-nickel- cobalt alloy). Moreover, the space 
S which hold section 9a of cap 9 and a substrate 1 make is filled up with nitrogen gas in order to protect the IC chip 6 
from oxygen, moisture, ion, etc. of the package exterior. 
[0017] 

Moreover, in this example 1, the complex (refer to JP,61-287190,A) of synthetic resin and the ceramics is used as an 
ingredient which forms a patchboard 10. 

This complex consists of glass epoxy which is synthetic resin, and cordierite which is the ceramics, and it has the 
structure where it filled up with glass epoxy into the open pore of a cordierite sintered compact. Therefore, the 
coefficient of thermal expansion of the patchboard 10 using said ingredient is almost equal to the coefficient of 
thermal expansion of the alumimium nitride substrate l , : and the value is 4 ppm/degree C - 5 ppm/degree C. 
[0018] 

Said patchboard 10 is manufactured by carrying out a laminating one by one according to conventional methods, such 
as the build up method, after forming the inner layer circuit 1 1 which becomes the copper clad laminate made from 
said complex from circuit pattern 1 la or Bahia hall 1 lb. As shown in drawing 1 , the same pad 13 for solder bump 
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junction as a substrate 1 is joined to th 
Moreover, the pad 14 for pin **** is j 



er limit of Bahia hall 1 lb exposed to th^^k face of a patchboard 10. 

PRd 



by the lower limit of Bahia hall 1 lb expWcd to the inferior surface of 
tongue of a patchboard 10, and the connector pin 15 is set up by each pad 14, respectively. In addition, the heat 
dissipation opening 12 for missing the heat generated for the IC chip 6 is formed in the center section of the 
patchboard 10. 
[0019] 

How to join a substrate 1 on the above-mentioned patchboard 10 is explained below. 

On the occasion of both 1 and 10 junction, the solder bump B is formed on each pad 13 by the side of a patchboard 10 
(refer to drawing 2 (a)). The solder bump B means the lump of the shape of a wen formed when the fused solder (this 
example golden-tin alloy with a melting point of 3 1 0 degrees C - 320 degrees C) is hung down to the top face of a pad 
13. 

[0020] 

And it piles up so that each pad 4 by the side of a substrate 1 may be located on the solder bump B, as it is indicated in 
drawing 1 as a patchboard 10 and a substrate 1. At this time, the pad 13 by the side of a patchboard 10 and the pad 4 
by the side of a substrate 1 are electrically joined through the solder bump B (refer to drawing 2 (b)). Therefore, it 
means that the IC chip 6 and the inner layer circuit 1 1 of a patchboard 10 were electrically connected through the 
Bahia hall 3 of a substrate 1 . in addition, before junction of a substrate 1 - it can set - the solder bump's B height hi 
about 0.5mm - it is - after junction - the height h2 It is set to 0.4mm. 
[0021] 

In order to investigate the property of the IC package manufactured as mentioned above, the rapidity evaluation trial 
and the reliability evaluation trial were performed. In the rapidity evaluation trial, the sheet resistance (mohm/**) of a 
patchboard 10 and a substrate 1 was measured. Moreover, it is the amount (atm-cc/sec) of leaks per time amount of 
the nitrogen gas which leaks from the clearance between flange 9b and a substrate 1 in a reliability evaluation trial 
when immersed in FURORINATO in the closure nature of cap 9, i.e., an IC package. It measured. Those 
measurement results are shown in Table 1 . 
[0022] 

Moreover, in the example 2, the substrate made from an alumina and the patchboard made from glass epoxy were 
used, and the IC package was manufactured according to the procedure of said example 1 . The evaluation trial same 
about this IC package as an example 1 was performed. The result is shown in Table 1 . 
[0023] 

Furthermore, the IC package of a type was manufactured conventionally using the patchboard which consists of one 
sort of ingredients as a comparison to each above-mentioned examples 1 and 2 using two sorts of package ingredients. 
In this kind of IC package, IC chip is mounted on the patchboard which has a inner layer circuit, and that IC chip and 
inner layer circuit are electrically connected through the wire. Moreover, the closure of the IC chip is carried out with 
the cap made from covar, and nitrogen gas is filled like said each example inside the cap. And what formed the inner 
layer circuit with copper was made into the example 1 of a comparison, using only glass epoxy as an ingredient of a 
patchboard. Moreover, what formed the inner layer circuit with a tungsten paste was made into the example 2 of a 
comparison, using only alumimium nitride as an ingredient of a patchboard. 
[0024] 

The evaluation trial same also about the IC package of each of said examples 1 and 2 of a comparison as said example 

1 was performed. Those results are also shown in Table 1 . 

[0025] 
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[0026] * ' ■ ' i • v 

In both the examples 1 and 2 and the example 2 of a comparison, the amount of leaks of nitrogen gas showed the 
suitable value below of 10-7 atm-cc/sec so that clearly from Table 1 . 
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TECHNICAL FIELD 



[Industrial Application] 

This design is related with the semiconductor device package used for a large-sized computer, its peripheral device, 

etc. 

[0002] 



[Translation done.] 
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